Application No. 10/026,542 
REMARKS 

Claims 1-7 are pending. No new matter has been added by 
way of the present amendment. For instance, claim 1 has been 
amended to more clearly reflect the nature of the invention as 
supported by the present specification at page 2, lines 16-27 
and originally filed claim 1. Claim 2 as amended is supported 
by the present specification at page 5, line 3. Newly added 
claim 3 is supported by the present specification at page 2, 
lines 16-20. Newly added claims 4-7 are supported by the 
present specification at page 2, line 15, page 3, line 20 to 
page 4, line 7, and Table 1 on page 6. These amendments are 
non- narrowing in nature. . 

In view of the following remarks, Applicant respectfully 
requests that the Examiner withdraw all rejections and allow the 
currently pending claims. 

Issues under 35 U.S. C. § 112, second paragraph 

The Examiner has rejected claim 1 under 35 U.S.C. § 112, 
second paragraph for the reasons recited at page 3 of the 
outstanding Office Action. Applicant respectfully traverses. 

The Examiner asserts that the phrase "wherein said 
diagnostic method of hemolytic anemia shows stained red blood 
cells of more than 1%" is unclear. Applicant submits that this 
phrase has been clarified to recite "wherein more than 1% of the 
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red blood cells being stained is indicative of hemolytic anemia 
in said patient." Accordingly, Applicant submits that this 
issue is moot. Reconsideration and withdrawal thereof are 
requested. 

Issues under 35 U.S.C. § 112, first paragraph 

The Examiner has rejected claims 1-2 under 35 U.S.C. § 112, 
first paragraph for the reasons recited at pages 3-5 of the 
outstanding Office Action. Applicant respectfully traverses. 

First, the Examiner has rejected the recitation of 
"peripheral blood sample in hypotonic solution with PE 
conjugated ant i -hemoglobin (anti-Hb) antibody" . Based upon the 
specification, the recitation of a "hypotonic solution" has been 
replaced with "a 0.6% NaCl solution." Thus, Applicant submits 
that this rejection is moot. 

Second, the Examiner asserts that the phrase "wherein said 
diagnostic method of hemolytic anemia shows stained red blood 
cells of more than 1%" inserts "new matter" into the 
specification. Applicant respectfully traverses and submits 
that the rejected language now recites "wherein more than 1% of 
the blood cells being stained is indicative of hemolytic anemia 
in said patient" . This language is clearly supported by the 
specification. Thus, Applicant submits that this rejection is 
moot . 
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Third, the Examiner asserts that the recitation of "2ml" in 
claim 2 is unsupported by the specification. Applicant 
traverses and submits that claim 2 has been amended to recite 
"2pl" rather than x> 2ml". This language is clearly supported by 
the specification. Thus, Applicant submits that this rejection 
is moot. 

Fourth, the Examiner has presented an enablement rejection, 
set forth at page 5 of the Office Action, which questions the 
statistical significance of the threshold of 1% stained cells. 
Applicant traverses. 

The present invention relates to methods of diagnosis of 
"hemolytic anemia." The diagnosis of hemolytic anemia is made 
when more than 1% of the red blood cells in the sample are 
stained. However, the Examiner asserts that, based upon the 
present data, one would not be able to distinguish between a 
normal patient and a patient suffering from hemolytic anemia. 
Applicant respectfully disagrees. 

The proportion of stained red blood cells from patients 
with microangiopathic hemolytic anemia (MAHA) (2.95% + 2.95%) is 
statistically higher than in samples from normal individuals 
(0.55 + 0.23%) (P < 0.001). The reference range is set from 
mean-2SD to mean+2SD of results from normal control. Therefore, 
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in this result, the cutoff value of 1% was set by mean+2SD of 
normal control (0.55 +0.46% = 1.01%). Thus, one of skill is 
fully able to distinguish normal patients from patients having 
hemolytic anemia by using the present method. 

The results in patients with malaria and spherocytosis are 
also statistically significant (P<0/001) . This is shown in 
Table 1 at page 6 of the specification as well as in the paper 
attached hereto, "Rapid, Sensitive Diagnosis of Hemolytic Anemia 
Using Antihemoglobin Antibody in Hypotonic Solution" , Annals of 
Clinical & Laboratory Science, Vol. 32, No. 1 (2002) . 

Additionally, the present method is important for 
postsplenectomy patients (patients whose spleen has been 
removed) . In these patients fragmented red blood cells that are 
produced cannot be removed because the main site of removal of 
abnormal red blood cells is the spleen. Therefore, the 
fragmented red blood cells found in the peripheral blood of 
postsplenectomy patients could be from u old hemolysis" and are 
not necessarily indicative of active hemolysis. In such cases, 
it is impossible to determine the significance of the fragmented 
red blood cells by using only microscopic examination. 

An accurate and useful hemolysis test must show "positive" 
results when "active" hemolysis is present, but "negative" 
results when only "old" hemolysis is present. Accordingly, 
using the present method, the data from postsplenectomy patients 
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were not different from normal controls. This is important to 
note since it makes the present method an accurate method. 
Conventional microscopy cannot discriminate such "old" hemolysis 
from "active" hemolysis and therefore shows positive results in 
postsplenectomy patients. However, the present method may be 
used to accurately diagnose and monitor hemolysis, for instance, 
to diagnose and monitor MAHA developed in postsplenectomy 
patients . 

Based upon the above, Applicant respectfully submits that 
those of skill in the art are fully able to make and use the 
present invention as claimed. Further, as discussed, the 
results of the present invention .are statistically significant 
for diagnosing and monitoring hemolytic anemia. 

In summary, Applicant submits that the present claims fully 
satisfy the requirements of 35 U.S.C. § 112, first paragraph. 
Accordingly, the Examiner is respectfully requested to withdraw 
these rejections. 

Based upon the above, Applicant respectfully submits that 
the present application is in condition for allowance. Entry of 
the present amendment and withdrawal of all outstanding 
rejections are respectfully requested. 
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If any questions remain regarding the above matters, please 
contact Craig A. McRobbie (Reg. No. 42,874), in the Washington 
metropolitan area at the phone number listed below. 

If necessary, the Commissioner is hereby authorized in 
this, concurrent, and future replies, to charge payment or 
credit any overpayment to Deposit Account No. 02-2448 for any 
additional fees required under 37 C.F.R. §§ 1.16 or 1.17; 
particularly, extension of time fees. 



Respectfully submitted, 



BIRCH, STEWART, KOLASCH & BIRCH, LLP 




James T. Eller, Jr. #39,538 



JTE/ CAM :bmp 
2669-0117P 



P.O. Box 747 

Falls Church, VA 22040-0747 
(703) 205-8000 



Attachment : 



"Rapid, Sensitive Diagnosis of Hemolytic Anemia 
Using Antihemoglobin Antibody in Hypotonic 
Solution" , Annals of Clinical & Laboratory 
Science, Vol. 32, No. 1 (2002) . 
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Rapid, Sensitive Diagnosis of Hemolytic Anemia Using 
Antihemoglobin Antibody in Hypotonic Solution 

Wonbae Lee J Yonggoo Kim,* Jihyang LimJ Myungshin Kim J tun Jung Lee.* Aliwon Lee, 1 
Kyo Young Lcc, 1 Chang Suk Kang, 1 So- Young Kim,* Kyungja Han,' and Sou Hwan Pai ^ 

I Departments of Clinical Pathology an J Pediatrics, Catholic University Medical College, bVoul. Korea 
' Department of Clinical Pathology* College of Med ivine, lulut University, Inchon, Korea 

Abstract. We have developed a new and simple flow cytometric mcrhod to detect damaged red blood cells 
(RBCs) using anti-Hh in hyporonic solution. We .studied a total of 200 patients, including 62 patients 
with scbistocyrosis, K posisplenectomy patients, and 1U6 1 healthy controls. Peripheral blood (2 pj) was 
ruined with phycocrythrin -conjugated (PP.) anrihcmogJobin antibody (anii~l fb) in 0.6% (w/v) NaCl 
solution, and analyzed by flow cytometry omitting the washing step. The proportion of RBCs stained by 
anti-Hb was 0.55% (SO ±0.23%) in normal controls and was significantly higher in patients with 
sehistocytosis (2.95+2.95%, p <0.00l ). !>ix of 108 blood samples from normal controls and 60 of 62 
samples from schisroeyiosis patients showed >!.()!% stained RBCs tic, values > mein+2SD nf normal 
controls). The number of schistoeytes counted by microscopic examination correlated with the proportion 
of RBCs stained by anti-Hb (r = 0.637. p <0.001). The proportions of stained RBCs in blood samples 
with malaria, .spherocytosis, and elliprocyrosis were also significantly higher than in normal controls. 
However, the results in posrspleneeromy and iron -deficiency anemia (IDA) patients were not significantly 
different from the normal controls; the number ofschistocyr.es in postsplciicctumy patients was not related 
to die proportion ol RBCs stained by aiui-Hb. Based on these findings, (low cytometry of damaged 
RBCs using anti-Hb <u hypotonic solution is a simple, sensitive, and accurate method ro detect active 
he m o lysis . f mw'iW 2*J fit ly 2(J(! f , a nrpteti 27 Sep rem bcr 2Ui) I ) 

Keywords: hemolytic anemia, antihemoglobin antibody, How cytometry 



Introduction 

Damage to the red blood cell (RBC) membrane is a 
fundamental finding in rhc diagnosis of hemolytic 
anemias, horh intravascular and extra vascular. In 
p3ticnts with intravascular hemolysis, the presence 
of schistoeytes in the peripheral blood is a cardinal 
sign of thrombotic thrombocytopenic purpura 
OTP) and hemolytic uremic syndrome (HU5) [If 
Numerous TTP/HUS cases associated with drugs, 
cancer, and orhcr diseases have been reported [ l-9f 
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Schistocytosis is frequently found in patients 
after bone marrow transplant.! rion (BMT) and some 
show significant hemolytic anemia 1 10- 12 1. Despite 
therapeutic developments, mortality hum I J I* is 
increasing [1 3] and the incidence of relapse of TIT 
is high [11,15]- The only available method to 
confirm and monitor the presence of schistoeytes is 
the microscopic examination ol blood smears after 
RotuanovsWy staining. This is labor-intensive and 
time-consuming process; it may be difficult to 
distinguish schistoeytes from indented normal 
RBCs. In emavascular hemolysis, RBC membranes 
have defects, frequently showing poikilocytosis, 
spherocytosis, and clliptocytosis Although 
specific laboratory rests for individual diseases are 
available (eg, the antiglobulin test for autoimmune 
hemolytic anemia), early diagnosis or cxtravascular 
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hemolysis is still difriculr 1 1 7, 18]. Kl5Cs heo.ucnrIy 
show spherocytic morphology ,\s an artifact. 
Therefore, an improved diagnostic rcsr for hemolytic 
anemia is needed. We have developed a new, 
sensitive test lor hcmolyric anemia by flow cvromet ry 
using anti-Hb, which detects manv types »>f 
membrane damaged RB(\*. 

Methods And Materials 

I'atients, Vve studied L )2 patients with, anemia, 0.2 
patients with selustocyiosis who did not have splen- 
ectomy, H posrspleneciumv patient*, 8 patients with 
malaria, H patients with spherocytosis (including 3 
patients with hereditary spherocytosis, 3 patients 
with autoimmune hemolytic anemia, and 2 patients 
with spherocytosis of unknown origin), 2 parienrs 
with elliptocytosis, A patients with iron deficiency 
anemia (IDA), and I OX normal control* (healthy 
adult platelet donors). 

Fifty of 62 patterns with schistocyrovis had acure 
or chronie leukemia and 3 V received BMT. Three 
of H pnsrspicncctnmy patients had splenectomy due 
ro idiopathic. Thrombocytopenic purpura I mo to 5 
yr prior to the study and 5 patients had splenectomy 
due to splenomegaly by chronic myelogenous 
leukemia 2 mo ro 3 yr prior to the study. In all 3 
hcrcdirary spherocytosis patients, samples from 
parents and siblings were also studied. The osmotic 
fragility tests ol the parienrs showed hemolysis 
beginning at 0.^2% to 0.02% (w/v) sodium chloride 
(Nat.'lJ. All malaria parienrs were mfecred with 
/ Hnsmadiu m vivax. 

All o( the pan ejus gave informed consent ro 
participate in this srudy. F.DTA-anticoagulared 
blood samples for complete blood cell count were 
used wirhin 4 hr post-collection. The samples were 
kept/at room rcmperaturc(l8 to 20 U Q until analysis. 

Flow cytometric detection of damaged RRCs. The 
Atui-Hb (IXiko A/S, Denmark) was conjugated witli 
phycocrythrin (I'K) and diluted in phosphate- 
bulfvtered saline, wiih 0. I % (w/v) gelarin and penta- 
chlornphcnol as a preservative The: osmolality of 
the antibody base solution was 3 10 mOsm/kg 1 I ,() 
(310 mmul/kg). Auii-I lb (5 |a\l) was mixed in ^0 \\\ 
of eath NaC!l solmiun. Peripheral blood [2 pi) was 



added to the antibody-NaU mixture ami incubated 
in the dark for IS uiin .it room temperature. Next, 
3 ml of saline was added without any washing step. 
Fluorescence was analyzed by How cytometry 
(HA( I.St ialitnir, Ikvk ton- Dickinson (.a»., San Jose, 
('A) using I ".III l Quest software. Quality control of 
rhe How cyromerer was carried out twice r:u:h week 
using CaliBRiTE™ beads (Becron Dickinson) and 
monthly using Autocomp software. The instru- 
mental settings' ot the forward- and side-scatter 
channels were log mode and rhe rhreshold level of 
forward -scatter channel was ser ar S2. Twcnry 
thousand cells were analyzed. 

Because some schisrocytcs were smaller than 
intact RtfCs, a large g;Ue was set thai included all 
intacr RBCs and platelets (Fig. I ). All samples were 
also stained wirh rhe isotypic conrrol anti-body 
Recron-Dickinson) ro ht markers. Damaged RIU.'s 
weie n^t stained hy rhe ;uni-Hb in normal saline. 
To find rhe optimal concentration of Na("!I in which 
hemoglobin in rhe damaged RlitAcouid be exposed 
to anti-Hb through damaged membranes, peripheral 
blood samples Irom 10 patients with bchistoLytosis 
and 10 normal controls were stained with aoii-Hh 
in a serially diluted solution of Nat!! f rom 0.2% to 
2.0% (Fig. 2). To discriminate schisrocyrosis from 
normal samples, the best concentration was 0.6% 
NaCI. 

To check the stahiliry nf reagents, 5 normal 
samples and 5 schistocrrosis samples were srained 
wirh antibody immediately, and then daily for the 
next / da after mixing in U.0% Nat "I. The antibody 
was srnhle. *m 0.0% Nat 'I for one wk after preparation 
and rhe proportion of stained RBCs did nor decrease. 
The osmolality of rhe PI" conjugated antM lb- 0.6% 
NaCI mixture was 1 1 3 mOsm/kg H,Q (213 mmol/ 
kg). All of the other samples wc»e analysed wit h the 
l'H-conjugatcd anti-Hb and 0.6% Nat 11 mixture. 

Microscopic examination of RBC. morphology. 
Blood smears from all of the samples were air -dried. 
1'hc slides were stained with Wright s stain and 
examined by two pathologists. The schistocvies were 
counted under the ml immersion fields I HIM""); 
because the average number of R1U !s in one MI'I*' is 
200, the number ol schistocytes per HPI* x 1/2 was 
used ro express rhe schisrocyrcs as a pcrcema«:c. 
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Fig. I (at left). BIv ; \ri;iic distribution of' the peripheral 
blood cells displayed in a plnr of iWeward scatter 
(abscissa, lop scale) vcr.vu* \idc scatter (ordinate, lui; sc.ilr), 
showing j l.ir^c ^:irc sec Ircccan^k) including intact RHL's 
.ui J \i nailer rrajjmenrod KlK.'x. 

rig. 2 (below). In i).f>% IMaCl solution, jtnt. mat idio- 
pathic hemolytic anemia (MAH A) samples (right panel) 
show a significant proportion or 'RBC.'s stained wiilt .nui- 

Hb (hold line). Most RHO of Owdi normal t:onrn»l> (left 

panel) and MAJNA samples .<re stained with ami-! lb in 
0.2% NaC! (narrow line), ami rhc proportion* ol\t.uned 
RH(..s decrease upon increase ot NaO conccnuutmn up 
co 0.6%. In 0.8% NfaCi, none of the normal control 
and VfAr fA samples .show \r.nned R.tfCs (dashed line). 
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Tabic 1. The. proportions or" red Mood cells (KHCv) Maincd by a.nci-1 lb antibody in NaCl .solution in healthy 

controls and patients wirh various hematological disorders. 
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Statistics. All dam was analysed by die independent 
sample t-rcsr. The Pearson correlation coefficient 
was used ro measure rhc correlation between rhc 
perceniage of RBCs labeled with anri-Hb and rhc 
number of schistocytes counted by microscopy. The 
statistical significance was evaluated with the 
Wilcoaon signed- ranks rest using $Pb$ software. 

Results 

WW cytometry in serial NaCl concentrations. In 
rhc norm.il conLroJs and patients with schutocytosis, 
mow RBCs were stained with unti-Hh in 0.2% NaCl 
solution, and the proportions of stained RBCs 
decreased when the NaCl concentration wa> 
increased ro 0.6% (Fig. 2). Ai 0.6% NaCl, only rhc 
schisrocytosis sample* showed >]% stained RBCs , 
whereas aJ] of rhc normal control samples showed 
<l% stained RBCs. Between 0.40% and 0.55% 
NaCl, a porcion of RBCs in samples from normal 
control* and schisrocyrosis patient* were stained wirh 
ami-Hb. At higher concentration* of NaCl (07% 
to 2.1)%). none of rhc normal or schistocytosis 
samples showed stained RBCs. 

Flaw cytometry in 0.6% N«CL The proportion of 
sramed R.BC> tn each group is shown in Table I. 
The mean proportion of stained RBCs in normal 
controls was 0.5510.23%, and rhc: curort value (ie. 
mean *2SD) was 1.01%. Only 6 of UhS norma) 
controls showed >1.01% stained RBCs (1.03 lo 
1.12%). The mean proportion of rained RBCs in 
patients with schistocytosis (2.V5±2. l )5%) was 
significantly higher than rhc norma! controls (p 
<0.00 1 ); only 2 or 62 schisrocytosi* samples showed 
*l.0l% stained RBCs 1*1 able I). The number or 
schistocytes avetaged 3. 1 ±1.8% and was significanrly 
correlated with rhc proporrion of RBCs stained by 
anti-I Fb 0-0.64, p <0.001). 

The mean proportion of stained RBCs in 
patients with malaria ( L87±0.72%) was significantly 
higher than normal controls (p-0.001), and the only 
case thai showed <1.0|% .stained RBCs revealed a 
single ring (onti of Plasmodium on the blood smears. 
The mean proportion of stained RBCs in parienrs 
with spherocytosis l.i.68±1.05%) w;j.v significantly 
higher rhan ihe normal controls (p <0.0l)l); all H 



sample revealed >l.0l% stained RBCs. No 
significant difference was observed between the 
results in patients with hereditary spherocytosis 
versus autoimmune hemolytic anemia. 

I he results of flow cytometry were compared 
ro rhc results* of osmotic fragility resrs. "|wo of the 
hereditary spherocytosis samples began hemolysis 
at (J. 52% NaCl and did not ihow hemolysis at 0.6% 
NaCl by osmoric fragility test, whereas 5.06% and 
2.24% of RBCs in these samples were stained with 
ann-flb in 0.6% NaCl. The orher hereditary 
spherocytosis sample began hemolysis ar 0.62% and 
3.40% of RBCs were stained with anti-I Tb in 0.6% 
NaCl. A blood sample from this patienr's fuller 
began hemolysis at 0.52% and did not show 
hemolysis at 0.6% NaCl by osmotic fragility, test, 
while 4.04% oi" the RRC$ were stained with anri- 
Hb in 0.6% NaCl. 

Two cases showing marked clliprocvrosis 
revealed 2.20% and 2.2 1 % Gained RBCs. The mean 
proportion of stained RRCs in patients who had 
prior splenectomy (0.7fi±U.24%) was similar to 
normal controls (p=0.07). Many poikilocyles. 
including target cells and spherocytes, and a few 
schistoeyte* (0 to 2.5%. mean 1.42%), were found 
in peripheral blood of the post- splenectomy patients, 
bur rhc proportion of stained RBCs did not increase 
nor did the schisrocyies counts correlate (p^0.85) 
with the proporrion of RBCs stained by anri-Hb. 
All cases of iron-deficiency anemia (IDA) showed 
< 1 .01 % srained R RCs (0.59±O. 1 I %). 

Discussion 

How fragmented RBCs. ie. .sdiisiocytes, circulate 
in blood without losing rheir cotucui of hemoglobin 
is unknown. Because a sehisiOcyte loses a parr of its 
cytoplasm, the hemoglobin inside the cell should 
be available through the damaged cytoplasmic 
membrane to rhc anri-l lb antibody outside the cell. 
However, schisrocyres are not stained with ami F lb 
m isotonic solution. This suggests that thedamai$cd 
parts oi the cytoplasm may be covered by temporary 
attachment or closure oi' boll) sides of the 
cytoplasmic membrane. Therefore, we attempted ro 
cxpMvc die hemoglobin through rhe temporal cover 
or the damaged cytoplasm by incubating schisrocyres 
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in hypotonic solution, 0,6% fsfaCI, Below this 
concentration, .some normal RBCs were also stained 
with ami A ib. F.videnity, normal RttCs can be 
damaged by incubarion in hypotonic solution dial 
contains <0.6% N.iCl, although they arc 
incompletely hcmolyscd. Upon incubation in 
hypertonic solution up to 2% NaCl, the RBCs in 
normal and schistocytosis samples did nor stain, the 
RBCs with the anri-Hh. Deflated RBCs did not 
expose hemoglobin through the damaged cytoplasm. 

1 lie proportion of stained RBCs in normal 
controls was O.*)^±0.23%, and it was significantly 
higher in patients with schistocytosis (2.95±2. L ^%, 
p < 0.00 1). The number of schistocytes was 
correlated to the proportion or RBCs trained hy 
anti-Hb (r-0.637, p <0.00l). It appears, therefore, 
char staining RBCs with anti-Hb in 0.6% NaCl is 
an accurate method of estimating schistoey res. This 
flow cytometric method docs not email washing oi 
lysing RBCs and the results are read within 20 min 
after blood collection. 

Counting schisrocytes in u blood smear is 
tedious and time consuming. Using ihis simple, 
rapid, flow cytometric method, the proportion oi 
schistocytes can be estimated accurately ;ind 
objectively. Furthermore, as in postsplcneeromy 
cases, many poikilocvtes (including nirgct culls and 
acanthocytes) are sometimes found by microscopy 
without any clinical evidence of hemolysis I l l ) J. In 
such cases, it is impossible to determine the signif- 
icance of poikiJocyrosis, including the schiscocytosis 
that develops in post splenectomy cases, by use of 
microscopy alone. Using the Mow Cytometric 
method, poikilocyrosis. including schistocytes in 
postsplcncctorny patients, was not detected. 

Since damaged cells are mainly eradicated from 
circulation by the spleen, it seems possible that 
schistocyies in postsplencctomy panenrs survive and 
circulate in die blood for sufficient lime to repair 
the damaged cytoplasm. The flow cytomerric 
method reported in this study could be the merhod 
or choice to diagnose and monitor microangiopathic 
hemolytic anemia in posts pi eneeiomy patients. 

The proportion o( stained RBCs in patients with 
malaria ( 1 .8710.72%) was signiricanrly higher than 
in normal controls (p-O.001). The RBCs are. lysed 
during the course of malaria and cause hemolytic 



anemia [20). Using the llow cytometric method, we 
luund that some damaged RBCs circulate in rhc 
blood of malaria patients. I low the RBCs of malaria 
patients develop cytoplasmic damage is poorly 
understood. However, the surface of red cells of 
children with scvcie Plasmodium ftlciparurti anemia 
is modified by rhc deposition of IgC and by ahcrated 
levels of complement regulatory proteins [20]. Jr is 
possible thai such RBCs with modified surface 
meinbtaues were stained with anci -lib. In an 
endemic area, rourine screening of febrile patients 
hy this method mighr help to detect malaria patient*, 
and malaria-associated anemia. 

The proportion of stained RBCs ill patients wnh 
spherocytosis (.'MJ2±l. 12%) was significantly higher 
rhan in normal controls (p <0.00l). There was no 
significant difference berween hereditary sphero- 
cytosis and autoimmune hemolytic anemia in the 
proportion oi stained RBCs. The mcch.mism of 
spherocytic change has previously breen studied anil 
delec ts in the structure ol the cytoplasmic membrane 
have been reported f 16,2 1 1. Such defects seem large 
enough that auti-Hb can enter the cells. The 
laboratory tests currently available to diagnose 
herediiary spherocytosis are the osmotic fragility tesr 
and microscopic examination of peripheral blood. 
In .i family with hereditary spherocytosis, the 
patient's patents and 2 siblings showed normal 
osmotic lragility and normal RBC morphology, but 
rhepatienrs father showed an increased proportion 
of RBCs stained by rhc anri-Hb amibodv using tins 
flow cytometric method. This suggests that ihe How 
cytoiuciric method is more sens \ rive rhnn rhc 
osmotic fragility test in derecring damaged RBCs. 

Autoimmune diseases arc a leading cause of 
death among young and middle-aged women in the 
United .States |22|. Autoimmune hemolytic anemia 
occurs in about 10% of patienrv wirh systemic lupus 
erythematosus, but a mild degree of hemolysis may 
occur more frequently [l,23J. Hemolysis may be 
the sole presenting sign of autoimmune hcmnlvric 
anemia and may predate rhc appearance of other 
disease manifestations by several y^Ms [241. 
However, little progress has been achieved in the 
laboratory diagnosis ol autoimmune hemoivric 
anemia [2*>]. The direct antiglobulin test is the sole 
laboratory rcsr for autoimmune hemolytic anemia 
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[M| and ix insufficiendy sensitive lo diagnose this 
disease! 17,1 N|. F.arly detection of mild Iicniuly.sii 
befove chc appearance ol other disease manifestations 
may be leasibJc using rhc flow cyromcrric mcrhod. 

Hllipioc.yi.osis is j. heterogenous disease [ 16 1 and 
dysruncrinn at deficiency of membrane proteins has 
been reported (.76.27). Both of the elliprocyiosis 
cases' in this study shewed increased KH(..' sr. lining 
by anri Jib using rhis tlow cytometric method. 
Although spherot/yfo<i.s :ind elliprocvio.«is are 
associated mainly widi extra vascular hen lulysis, die 
i"C5n Ii5 of this study demonstrate that some of these 
poikilncyrcs have large enough membrane delects 
ro admir rhc anri-Hb in a hypotonic solution. Ni^p^ 
or fhe iron -deficiency anemia (IDA) eases or cases 
with Lear-drop cells showed an increase in RB(!s 
seamed by anti-Ilh. This suggests rlv.ir rhe.se. 
poikilotyrcs do nor have sulliejeiu membrane dereccs 
to expose rhc hemoglobin. 

In conclusion, flow cytometric derecrion of 
damaged RBCs using .mri-dlh in a hypotonic 
solution is a simple, sensitive, and accurate method 
for derecrion of boih intravascular and cxtravascular 
hemolysis. This technique will be helpful in rhc early 
diagnosis or hemolytic anemia and will help to 
differentiate clinically significant damage of RBCs 
From clinically i n significant poikilocyiosis. 
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